Objective: To identify older adults who could benefit from integrated care, we examined (a) health, social, and functional characteristics of older, hospitalized adults who required continuing care on discharge and (b) associations between these characteristics and potentially unnecessary health care use. Method: Personal characteristics were extracted from patient charts (N = 214) and examined in relation to three outcomes: discharge to institutional care, unnecessary hospital stay (alternative level of care), and long hospital stay. Results: Twenty-nine percent of the sample was discharged to an institution, 32.7% was coded as alternate level of care, and 27.6% had a long length of stay. Independent predictors of potentially avoidable health care use were mental and behavioral issues, living alone, functional status, and preadmission concerns about the patient managing in the community. Discussion: High users of health care services were identifiable prior to hospital admission, supporting the use of communitybased integrated care approaches.
Although the need for integrated health care has been identified, and conceptual models have been developed (Chappell & Hollander, 2013; WHO, 2015) , it is not well known which older adults should be targeted for integrated care interventions. The research focus to date has been on developing easy to implement risk prediction tools for the general older adult population (Sansosi et al., 2015) , rather than exploring the complexity inherent in older adult populations with known continuing care needs to inform integrated care approaches. Therefore, we do not have a full understanding of the characteristics of the complex older adult population with high hospital and community health care needs (Harrison et al., 2017; Kansagara et al., 2011) . Systematic reviews of hospital outcomes for older adults suggest that our understanding of the predictors of adverse hospital outcomes such as institutionalization postdischarge and readmissions are limited due to the narrow scope of variables that have been studied (Harrison et al., 2017; Kansagara et al., 2011) . For example, discharge to institutional care seems to be driven by functional dependency, dementia, and being female, but social and clinical variables such as informal caregiving and continence are often not included (Harrison et al., 2017) . The situation is similar for the outcome of length of stay. Certain medical conditions (deBuyser, Petrovic, Taes, Vetrano, & Onder, 2014) , preadmission medications and falls (deBuyser et al., 2014) , malnutrition (Lim et al., 2012) , walking speed (deBuyser et al., 2014) , pain (deBuyser et al., 2014) , delirium/dementia (Fick, Steis, Waller, & Inouye, 2013; Zekry, 2012) , and other mental health conditions (Bressi Nath & Marcus, 2012; Prina et al., 2013) are associated with long lengths of stay in studies, but there has been minimal study of social and clinical variables.
Given this gap in the literature, the overall aim of this study was to develop an understanding of older hospitalized adults with continuing care needs. We focused on these individuals, as they would likely benefit the most from integrated care interventions to reduce potentially avoidable health care use. The specific objectives were to examine (a) the health, social, and functional characteristics of older hospitalized adults who required continuing care upon discharge from hospital and (b) relationships between these characteristics and potentially avoidable health care use, including discharge to institutional care, unnecessary hospital use (alternate level of care, ALC), and long hospital stay.
Research Design and Methods
We conducted a retrospective chart review of older, hospitalized adults with continuing care needs. The hospital chart review allowed for collection of both preadmission and in-hospital variables in more depth than is available from hospital administrative data (Gearing, Mian, Barber, & Ickowicz, 2006) , while avoiding some of the disadvantages of primary data collection, such as recruitment or attrition issues related to cognitive impairment, or severe illness.
Setting
This sample was taken from a teaching hospital in a Canadian province. Canada has a universal health care system in which physician and hospital services are provided free of charge. Other services vary by province. The province where the research was conducted has a free-of-charge provincial home care program that provides individuals with in-home services to allow them to stay in their home for as long as possible. Access to home care is via a standardized assessment conducted by a case coordinator who, if the person is deemed eligible, also develops a care plan that may include personal care, home support, in-home health care services, or respite. Home care coordinators also facilitate transitions to nursing homes. Nursing home admission is also based on a needs assessment. The cost of the nursing home is shared between the resident and government, with a daily resident rate calculated according to the individual's income.
Sample
This study included older adults who were under the care of the general medicine service of the study hospital. Inclusion criteria were age 65 years or above at the time of hospital admission, living at home preadmission, and either discharged home with home care, or transferred to institutional care, such as inpatient rehabilitation or nursing home. Patients who were residing in an institution prior to admission or who died during the hospitalization were excluded. Starting in December 2016, charts that met the study inclusion and exclusion criteria were pulled backward in time, until the desired sample (minimum of 200) was reached. All patients had a discharge date between January 2014 and September 2016. In the case where an individual had multiple admissions that met the study criteria, we collected data from the most recent discharge. The charts for nine patients were not included because they were not received from the hospital information services within the data collection period. The final sample was 214 individuals.
Data Sources and Collection
Data were extracted from three sources. First, a data report from the hospital's health information services department was used to obtain basic demographic and health data. The department extracts data from charts posthospitalization in compliance with the mandatory reporting requirements for the CIHI Discharge Abstract Database (DAD; CIHI, 2015, n.d.) . Variables gleaned from this source were age, length of stay, ALC, preadmission and in-hospital diagnoses, postal code to derive income, and hospital interventions.
Second, a chart review was conducted of patient records. Extraction procedures were informed by guidelines developed by Gearing and colleagues (2006) and Allison and colleagues (2000) . Social, health, and functional information was extracted into a standardized data abstraction form within a secure, web-based application (REDCap) designed to support confidential data capture for research studies (Harris et al., 2009) . The lead author (CB) and a research assistant, who are both licensed health care professionals, completed the data extraction. CB provided 20 hours of training to the research assistant, including joint data extraction of two charts, and side-byside extraction of two charts to facilitate coding consistency and discussion for resolution of coding discrepancies prior to independent collection. A data abstraction procedures manual was developed that included variable definitions, time frame guidelines, and instructions for management of negative (including absent or not applicable) information, as recommended by Allison and colleagues (2000) . Following training, CB and the research assistant both extracted data from the same five charts to calculate interrater reliability (IRR), which was 96.9% agreement for the variables included in this study. Data extraction fidelity was promoted by regularly updating the data abstraction procedures manual and with random checks of data quality by CB (Allison et al., 2000; Gearing et al., 2006) .
All variables not included in the data report from the hospital's health information department were extracted directly from the patient records. Sources included the admission sheets, preadmission community home care plans that are included in the chart to inform hospital care and discharge planning, medication reconciliation records, standard forms (e.g., a fall risk tool), and interprofessional progress notes (including nursing, physical therapy, occupational therapy, social work, and physician notes).
Third, neighborhood-level income was derived from public access data, the 2016 census from Statistics Canada (http://www12.statcan.gc.ca/censusrecensement/2016/dp-pd/prof/index.cfm?Lang=E), as income-related information was not available in the hospital records.
This study was approved by the institution's Ethics Board and reviewed and approved for impact by the study hospital.
Measures
Demographic and social characteristics. Sex, age at admission, and language spoken at home were included as dichotomous variables. Age was categorized into below 80 years or above 80 years of age, and language spoken at home was categorized as English or other, given that relatively few patients spoke a language other than English at home. We recorded whether or not the patient lived alone and if an informal caregiver was identified in the chart. Neighborhood income was derived from the patient's postal code using the 2016 Statistics Canada census, and then dichotomized using a median split into high or low income using a cutoff of $24,000/year (Cdn dollars).
Preadmission variables
Home care services. We included whether or not patients were enrolled in the provincial home care program.
Health status. For a measure of comorbidities, we derived the number of body systems affected preadmission from the hospital information services preadmission diagnostic codes. Diagnoses are categorized using an enhanced version of the International Statistical Classification of Diseases and Related Health Problems, 10 th Revision, Canada (ICD-10-CA) developed by CIHI for morbidity classification in Canada (CIHI, n.d.) . With this coding system, there is some repetition in diagnostic labeling. To avoid double counting conditions, we counted the number of ICD-10-CA alphabetic blocks (each alphabetic block represents a main body system), rather than using a raw count of diagnoses. For example, coding of E11.52 (diabetes mellitus [DM] with complications), E11.28 (DM with kidney complications), I25.2 (old myocardial infarction), and I50.0 (congestive heart failure) was counted as two main body systems affected. We also coded as a dichotomous variable whether or not there was a behavioral or mental diagnosis present preadmission.
We counted the number of scheduled (non-prn) prescribed medications taken preadmission using admission medication reconciliation forms and dichotomized this variable into five or less, or six or more medications. Only non-prn medications were included to minimize data collection burden.
Cognition and behavior. Preadmission cognitive impairment was considered present if one or more of the following was met: (a) standardized cognitive screening score below normal, (b) a health professional thought the patient was unsafe to be left alone or to use the stove, or (c) the patient received home care reminders for medication, a service provided when a patient requires cognitive assistance with medication adherence. Preadmission challenging behavior was considered present if the patient was recorded as being verbally, or physically abusive, sexually suggestive, or if agitation interfered with caregiving.
Incontinence and function. Preadmission incontinence was recorded as present if partial or full urinary incontinence was documented (excluding device use such as catheter). For activities of daily living (ADL), we counted the number of ADL for which the patient was dependent (of bathing, toileting, and taking medications) to derive a score of 0 to 3. For preadmission mobility, the patient was recorded as requiring assistance if they were receiving supervision or physical assistance to mobilize indoors, regardless of mobility aid use (including wheelchair). We recorded presence of preadmission vision and hearing difficulties if the patient had a visual impairment that was not corrected with regular corrective lenses, or if the patient had hearing loss.
Concerns and issues regarding managing in the community. We derived a dichotomous variable from narrative notes in either the community home care report (if present) or admission notes to indicate if there were concerns or issues with meeting the patient's needs in the community. Issues or concerns were considered broadly as any situation that a health care professional, family member, or the patient indicated was interfering with the patient's needs being met in their current environment. We included individual-level issues, caregiving issues, social issues, issues related to needing or waiting for new services or setting, and family concerns.
In-hospital variables
Hospital interventions. This dichotomous variable indicated if the patient had at least one of the following interventions during the hospital stay: biopsy, cardioversion, chemotherapy, dialysis, endoscopy, feeding tube, heart resuscitation, paracentesis, or ventilation.
Health status. This was derived as for preadmission status but included only the diagnoses that were recorded as being treated during the admission. As per CIHI coding guidelines, comorbidity codes are assigned only when the condition "requires treatment beyond maintenance of the pre-existing condition," "increases the length of stay by at least 24 hours," or "significantly affects the treatment received" (CIHI, n.d., p. 28). The medication count was derived from discharge medication reconciliation records and then dichotomized (5 or less; 6+).
Cognition and behavior. Orientation at discharge from hospital was used as a measure of cognition. Orientated times three (O × 3) indicates the patient is alert and aware of person (themself), place, and time. Orientation was coded as impaired if the score was oriented times two (O × 2) or less. Challenging behaviors in hospital was coded the same as for preadmission behavior but included only behaviors documented during the hospital stay and included agitation that put the patient at high risk of personal injury (such as falls).
Continence and function. Continence was coded as present if the last nursing recording of urinary function indicated partial or full urinary incontinence. Needing assistance with toileting was coded using the last recording of toileting capacity in nursing or occupational therapy notes (including supervision and/or physical assistance). We determined need for assistance for mobility at discharge by referring to physical therapy discharge recommendations, or if not present, the last occupational therapy or nursing note that recorded mobility assistance. Fall risk was determined using the highest Schmid fall risk score recorded during the hospitalization. The Schmid fall risk-screening tool is completed by nurses on admission and weekly thereafter, and in previous research had 83% to 99% IRR (Schmid, 1990) . The tool's recommended cutoff is 3 (for clinical intervention purposes), but due to low numbers of patients with a Schmid score of 2 or below in this sample, we used a cutoff of 5 to develop a dichotomous fall risk variable.
Potentially avoidable health care use. We used three different dichotomous outcomes to represent potentially avoidable health care use. The first outcome was discharge to an institutional setting (rehabilitation or nursing home) or discharge home with home care upon hospital discharge. The second outcome was whether or not the patient was given an ALC designation, which is an indicator of inappropriate hospital use (CIHI, 2009) . Hospital ward health care staff assigns ALC status when the patient no longer requires the intensity of acute hospital services but cannot be discharged. This includes patients awaiting placement to an alternate setting such as long-term care, waiting for services to be set up for discharge, or cannot leave hospital due to social circumstances (CIHI, 2015) . The final outcome was length of stay; a simple count of days from the date of hospital admission that was then dichotomized into less than 30 days, or 30 days and more. Longer lengths of hospital stay increase the likelihood of adverse effects on older adults such as functional decline, infection, negative psychological consequences, and injury from falls (Admi, Shadmi, Baruch, & Zisberg, 2015) . Correlations confirmed that the three outcome variables were correlated, but not redundant with each other (Spearman rho ranged from .51-.76).
Data Analysis
Data were downloaded from REDCap into IBM SPSS Statistics Version 24. Descriptive statistics were performed of all the demographic, social, preadmission and hospital variables, stratified by the three outcomes of interest.
Bivariate associations were tested for statistical significance using chi-square tests for dichotomous variables and the Student's t tests for continuous variables. Variables with a statistically significant association with at least one of the three outcomes at a p value of .05 or less were included in multivariate analyses. We used multivariate logistic regression to identify factors associated with each of the three outcomes for both preadmission and in-hospital variables, respectively. Demographic and social variables that were statistically significant in the bivariate analyses were also included in the multivariate analyses.
Post Hoc Analysis
Given that the preadmission concerns variable was strongly associated with all outcomes, we wanted to explore these effects further. Therefore, we analyzed the concerns noted in the patient records thematically, with five major themes emerging. The themes and examples were as follows:
• • Difficult to manage symptoms or behaviors: Patient-level issues such as unmanaged pain or breathlessness, impulsive behaviors, and/or safety issues such as frequent falls or forgetting medication. • • Informal caregiver issues: Caregiver burn-out, capacity issues for carrying out caregiving tasks, or is no longer able to provide care. • • Considering different services or setting to better meet patient's needs: There were unmet needs for which services or a different setting was being considered (e.g., assisted living, nursing home, start or increase in home care services). • • Waiting for new services or setting to be in place: A formal assessment for services/setting had been completed but was not in place prior to hospital admission. • • Declines health professional recommendations for services or different care setting: The patient and/or family declined services such as lifeline, home care, and initiation of paperwork for nursing home.
Each patient was categorized in terms of the presence or absence of each of these themes and may have been included in more than one concerns variable. For example, a patient waiting to be admitted from community to personal care home may also have a caregiver reporting burn-out, and therefore, would be included in two of the five variables. We then conducted chi-square analyses for each of the five dichotomous preadmission variables with each of the three outcomes. 
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Results
The characteristics of the overall sample and stratified by the three outcomes are provided in Table 1 . Approximately half of the study sample was above 80 years old, lived in a low-income neighborhood, and lived alone. As is typical with an older adult population, women were overrepresented, with 59.3% of the sample being female. Approximately three quarters of the sample spoke English at home and had at least one identified informal care provider. Most of the patients were already known to community health services, with 90.2% enrolled in the publicly funded home care program. In terms of the outcome variables, 29.0% of patients were discharged to an institution, 32.7% were coded as ALC, and 27.6% had a length of stay longer than 30 days. Bivariate analyses showed many commonalities in the variables associated with the three outcomes. For example, among preadmission variables, the presence of a mental or behavioral diagnosis, cognitive impairment, challenging behaviors, vision or hearing difficulties, and concerns about managing in the community were associated with poorer outcomes for all measures.
Multivariate analysis of the preadmission variables and the three outcomes are presented in Table 2 . The odds of being discharged to an institution versus to home with home care was increased for those living alone, with the presence of a preadmission mental or behavioral diagnosis, having vision or hearing difficulties, and concerns about managing in the community. The variables associated with ALC were similar to those for the discharge destination outcome except that challenging behavior was also associated with ALC, whereas vision and hearing difficulties were not. Length of stay was only associated with having a preadmission behavioral or cognitive diagnosis, and concerns about the patient managing in the community.
In the post hoc analysis of preadmission concerns, difficult to manage symptoms or behaviors, waiting for services, and declining recommendations was significantly associated with discharge to an institution. Difficult to manage symptoms or behaviors and waiting for services were also associated with ALC, and difficult to manage symptoms or behaviors, informal caregiver issues, and declining recommendations were associated with longer length of stay (see Table 3 ).
Results for the multivariate analysis of in-hospital variables and the three outcomes are presented in Table 4 . The odds of being discharged to an institution increased for those who lived alone were diagnosed with a mental/ behavioral condition in hospital, were not fully oriented at discharge, and needed assistance with toileting and mobilizing. The same variables were significant in the ALC model, except that orientation at discharge was not significant. A different pattern emerged for the outcome of length of stay; the . 12  25.4 (15) 12.3 (19) .02
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. 81 odds of having a long length of stay was higher for those with more body systems affected, with difficult behaviors, and having a higher fall risk. Similar to the other two outcomes, the need for assistance for toileting was an independent predictor of long length of stay.
Discussion and Implications
The aim of this study was to identify older adults who could benefit from integrated care. We accomplished that goal by focusing specifically on hospitalized older adults who needed continuing care on discharge. In this way, we were able to examine a group of older adults with high health service needs to determine who may benefit from more specialized integrated services. Chart review methods allowed for examination of a breadth of variables in a vulnerable group from whom primary data collection would be challenging. Even though 90% of the older adults in this study were already enrolled in the provincial home care program prior to hospital admission, approximately 30% of the sample had the potentially avoidable outcomes of ALC (32.7%) or being discharged to an institution (29.0%), even after adjusting for medical need. Approximately 30% of the sample, therefore, may be able to avoid or reduce hospital and institutional health care use with robust community management. Even in cases where hospital use is unavoidable due to chronic conditions that require periodic acute care intervention, the high health care users identified in this study would benefit from integrated care, as one of the primary goals of this approach is to provide seamless care between different levels of health care. For these individuals, integrated care provides the benefit of ensuring that care is consistent between primary and acute care providers for the individual receiving care, and from a systems perspective, ensures that the acute care use is efficient. A main finding of this study was the strong influence of behavioral and/or cognitive diagnoses and symptoms on the potentially avoidable health care use outcomes. The influence of delirium, dementia, and severe mental illness on length of stay and institutionalization (Carter et al., 2016; Fick et al., 2013; Harrison et al., 2017; Jackson, Wilson, Richardson, & Lord, 2016; Saravay & Iavin, 1994) has been known for some time. This study demonstrates that this association persists within a group of older adults who all have continuing care needs. Furthermore, this study reemphasizes the importance of considering mental as well as physical needs of older adults in health service design and delivery. Health care systems continue to silo acute services into psychiatric and physical services, and in the community, primary care services focus primarily on physical health (Domino et al., 2016) . Mental illness decreases the capacity of older adults to self-manage physical conditions, such as learning or remembering how to use respiratory medications, or monitor heart failure symptoms. In the case of delirium, while thought of as a temporary condition, its effects can last up to 12 months (Wass, Webster, & Nair, 2008) . Therefore, community services for older adults need to have capacity for managing physical and mental health in tandem.
A second main finding was that preadmission issues and concerns of health care professionals were very common in this sample and predicted potentially avoidable health care use. The post hoc analyses indicated that at-risk individuals are identifiable by health care professionals. For example, concerns expressed preadmission with difficult to manage symptoms and behaviors were associated with institutionalization, ALC, and long lengths of stay. Similarly, informal caregiver issues, such as caregiver burden were associated with long lengths of stay. These findings are important from a clinical perspective, as it suggests that the opinion of a community health professional may be just as useful as clinical indicators or specialized screening tools in determining risk.
The nature of the concerns and issues expressed by community care professionals and family elucidates the features of integrated care that would be beneficial to the older adults in this study. At a macro level, integrated care approaches emphasize the need for a psychosocial as well as medical approach to care (Brown & Menec, 2018; Chappell & Hollander, 2013; Threapleton et al., 2017) . The patients in this study had psychosocial needs including mental and behavioral needs, social support needs, and need for support for informal caregivers, all of which are prioritized in an integrated care approach. Integrated care approaches also tend to work best when a single funding envelope is used to provide and move care across and between health and social services. This allows all settings to have access to flexible funding, rather than one setting being prioritized or competing against another for financial resources (Chappell & Hollander, 2013) , and could minimize waiting times for service increases.
At a clinical level, integrated care approaches use case managers who provide care across settings for continuity (Brown & Menec, 2018; Chappell & Hollander, 2013; Threapleton et al., 2017 ). An ongoing relationship between an intensive case manager and the patient could have allowed for earlier intensive intervention implementation for patients with difficult to manage symptoms or behaviors, the development of trust with older adults and families reluctant to accept services, ongoing support for informal caregivers, and a liaison between settings for needed hospital admissions. At a clinical level, integrated care uses interprofessional teams that deliver rehabilitative and restorative care in the community to best manage problematic symptoms and behaviors and reduce the need for hospital convalescence (Brown & Menec, 2018; Threapleton et al., 2017) . Independent predictors of potentially avoidable hospital outcomes that were similar to other studies of hospitalized older adult populations were living alone (Sansosi et al., 2015) , dementia and other mental conditions (Bressi Nath & Marcus, 2012; Fick et al., 2013; Harrison et al., 2017; Prina et al., 2013; Vivanco & Roberts, 2011; Zekry, 2012) , cognitive impairment (Sansosi et al., 2015) , and functional dependency (Harrison et al., 2017; Sansosi et al., 2015; Vivanco & Roberts, 2011) . Only for the outcome of long length of stay was multimorbidity (Sansosi et al., 2015; Vivanco & Roberts, 2011) and falls also independent predictors that have been previously identified (deBuyser et al., 2014) .
Independent predictors of undesirable hospital outcomes in other studies that were not replicated here were medication use (deBuyser et al., 2014; Sansosi et al., 2015) , gender (Harrison et al., 2017) , low income (Sansosi et al., 2015) , and ethnicity (as represented by language in this study; Sansosi et al., 2015) . These factors may be less relevant for patients who have high health care needs and already require continuing care.
The present study has several limitations. The results need to be generalized to other settings with caution because the sample is from a single setting. Examining the demographic, social, health, and functional profile of this sample can help to determine to what extent the findings of this study are generalizable to other contexts. An unavoidable limitation of chart review methodology is the inability to verify the information documented in charts (Gearing et al., 2006) . However, multiple strategies were used to ensure that the data extracted from charts were high quality: consultation with site-specific clinicians regarding patient documentation; development of abstraction protocols and guidelines; careful selection; training and monitoring of a data abstractor; protocols for managing ambiguous, conflicting, and/or missing data; conducting a pilot study of approximately 10% of the target sample; and measurement of IRR (Gearing et al., 2006) . We were not, however, able to blind abstractors to the three studied outcomes, as this information is embedded in charts in multiple locations. Finally, some of the variables in post hoc analyses may be underpowered, resulting in Type 2 errors.
Conclusion
This study identified and characterized an older adult population with high health and social needs that may benefit from specialized integrated supports to reduce hospital use, nursing home admission, or at minimum, ease care transitions between acute and nonacute care settings. Potentially high users have mental, behavioral, and social as well as physical health issues and may be identifiable via reporting of issues and concerns by community health care professionals as a proxy for risk screening.
